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DETAILED DESCRIPTION 



[Detailed explanation of a design] 
[0001] 

[Industrial Application] 

This design is related with the LED lighting circuit which drives the LED elements used for the back light installed in indicators, such as a liquid 
crystal display which displays an alphabetic character, a figure, a sign, a graphic form, etc., and the LED elements showing a sequence control 
situation (on-off information, such as a switch contact) etc. for status displays, and in detail, it improves so that the consumed electric currents 
in a circuit may be reduced. 
[0002] 

[Description of the Prior Art] 

The example of the conventional LED lighting circuit which turns on the LED elements for status displays which display the LED elements used 
for the back light which illuminates an indicator, and a sequence control situation is shown in drawing 3 . 

In this drawing, a control circuit 1 is equipped with a microprocessor, performs a sequence control operation etc., and while it transmits and 
displays an alphabetic character, figure information, etc. on the indicators 2, such as a liquid crystal display, it operates so that a corresponding 
LED component may be made to turn on about on-off information, such as a switch contact inputted. 

In" an indicator 2. the LED elements BL1, BL2. BL3. and BL4 which take charge of back light lighting are installed, and all of four LED components 
are turned on at a stretch by power-source Rhine 5V. 

Moreover, a control circuit 1 drives alternatively the transistor components T1 and T2. T3, T four, and T5 in order to display on-off information, 
such as a switch contact. To the transistor components T1 and T2, T3, T four, and T5 The LED elements SL1, SL2, SL3, SL4. and SL5 used for a 
status display are connected. These LED elements SL1. SL2. SL3, SL4, and SL5 are connected to power-source Rhine 5V. and the on-off 
information grasps on-off information, such as a switch contact, by on-off lighting of the LED elements SL1, SL2, SL3, SL4, and SL5. 
[0003] 

[Problem(s) to be Solved by the Device] 

Pass an about 100mA current and coincidence is made to turn on four components, and to the LED elements BL1. BL2, BL3. and BL4 for back 
lights which have connected two or more LED components to juxtaposition, a 10mA current is passed, respectively, and it is made to usually 
switch on the LED elements SL1. SL2. SL3, SL4, and SL5 for status displays to them here. Therefore, when the five LED elements SL1, SL2. SL3, 
SL4, and SL5 for status displays light up to coincidence altogether, a 50mA current is flowed, and when all the LED components in drawing 3 light 
up, a 150mA current will flow in the whole circuit. 

And in fact, even when all the LED elements light up, the voltage drop will be consumed by the resistance element by which about 80 percent of 
current energy is connected with 1V at the serial at each LED component since it is small, and will be changed into heat. For this reason, the 
troublesome design of performing the measures against this generation of heat had to be carried out. and the problem of having a bad influence on 
the outer circuit section for generation of heat had occurred. 
[0004] 

This design makes it a technical problem to solve such a problem, and aims at reducing the whole calorific value, as an LED component can be 

turned on with few currents. 

[0005] 

[Means for Solving the Problem] 

The LED elements for back lights which this design which solved the above technical problem is installed in an indicator, and are driven at once, In 
the LED lighting circuit which makes the LED elements for status displays which two or more LED elements drive alternatively according to a 
control situation turn on It is the LED lighting circuit characterized by establishing the constant- voltage means which always maintains a fixed 
electrical potential difference at the touch-down section side of the LED elements for said back lights, and making the node of the LED elements 
for said back lights, and a constant-voltage means into the supplying point of a power source of driving the LED elements for said status displays. 

[0006] 
[Function] 

A fixed current is always supplied to the LED elements for back lights, and the LED lighting circuit of this design is turned on. When the fixed 

electrical potential difference is built over the constant-voltage means connected to the LED elements for back lights at the serial and a 

selection indication of the LED elements for status displays is given The current which is flowing to the LED elements for back lights is shunted 

toward a constant- voltage means and the LED elements for status displays, and the current corresponding to the number of the LED component 

chosen as the LED elements for status displays flows. 

[0007] 

[Example] 

Hereafter, the example of the LED lighting circuit of this design is explained using a drawing. 
Drawing 1 is the circuit diagram of the LED lighting circuit which carried out this design. 

In this drawing, the thing with same conventional circuit and conventional sign which were shown in drawing 3 of that function is the same. 

This design connected the LED elements BL1, BL2, BL3, and BL4 for back lights to power-source 5V line, and has formed the zener diode in the 

earth side as a constant-voltage means 3. And the node A of the LED elements BL1, BL2. BL3, and BL4 and the constant-voltage means 3 is 

made into power-source Rhine of the LED elements SL1, SL2, SL3, SL4, and SL5 for status displays. In addition, in order to always illuminate an 

indicator 2 to fixed brightness, to the LED elements BL1, BL2. BL3, and BL4 for back lights, a fixed current is always passed. 

[0008] 

Next, actuation of the LED lighting circuit of this design constituted in this way is explained in detail. 

First, about the LED elements BL1 t BL2, BL3. and BL4. when the electrical potential difference of 2V is impressed, it always designs so that 
current i1 = 100mA may flow, so that light may be emitted with regular brightness. The constant- voltage means 3 is the zener diode of zener 
voltage 3V. and as range of 50mA - 100mA. it commits zener current i2 so that Node A may be kept at 3V. 

The circuit which drives the LED elements SL1. SL2, SL3. SL4. and SL5 draws a 10mA current from Node A. whenever one LED component lights 



up. That is. when the electrical potential difference of Node A is 3V. the LED elements SL1. SL2. SL3. SL4. and SL5 are designed so that light 
- may be emitted to regular brightness. That is. a current i3 is set to x(LED lighting number of the LED elements for status displays) 10mA. 
When the LED component in the LED elements SL [ SL1. SL2. SL3. SL4. and ] 5 has not turned on one piece, either, an i1=i2=100mA current 
flows for the LED elements BL1. BL2. BL3. and BL4 and the constant- voltage means 3. and the electrical potential difference of Node A is 3V. 
When one LED component in the LED elements SL [ SL1. SL2. SL3, SL4. and ] 5 lights up. the constant-voltage means 3 is set to i1 = 100mA. 
i2=90mA, and i3=10mA in order to keep Node A at 3V. 

Moreover, too. when two LED components in the LED elements SL [ SL1 SL2 SL3, SL4. and ] 5 light up. the constant-voltage means 3 is set to 
i1 = 100mA. i2=80mA. and i3=20mA in order to keep Node A at 3V. 

Hereafter, regardless of the lighting number of the LED component in the LED elements SL [ SL1 SL2. SL3. SL4. and ] 5. Node A is kept at 3V 
and kept at current i1=100mA. That is. it is M=i2+i3= 100mA. and if the current i3 which flows to the LED elements SL1. SL2, SL3. SL4. and SL5 
increases, current i2 where only the part flows for the constant-voltage means 3 will decrease in number. 

Therefore, regardless of the lighting condition of the LED elements SL1. SL2, SL3. SL4. and SL5. 100mA of fixed currents is consumed, and the 

LED elements BL1. BL2. BL3. and BL4 are turned on with fixed brightness. 

[0009] 

Although the example which used four pieces and the five LED elements for status displays for the LED elements for back lights was given in the 
above example, how many pieces may be used not only in this number. Moreover, although the example using a zener diode as a constant-voltage 
means 3 was shown, since voltage variation of Node A is made smaller and the brightness of an LED component is stabilized, a shunt regurator 
etc. can also be used instead of a zener diode. The example in this case is shown in drawing 2 . Also in this case, that actuation is completely the 
same as that of the case of drawing 1 . 
[0010] 

[Effect of the Device] 

As stated above, since the power source was conventionally supplied from the same power-source Rhine to the LED elements for back lights, and 
the LED elements for status displays, the current of the sum total was consumed, but since the current which flows to the LED elements for 
back lights turns into the consumed electric current according to this design, the current part consumed electric currents which flow to the LED 
elements for status displays are reduced. Moreover, since a fixed current is consumed regardless of a status display condition, fluctuation of the 
consumed electric current becomes small and the design of a power circuit also becomes easy. 



[Translation done.] 
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